Site Specifics
North Carolina State University N " estled in the rolling hills of the eastern Piedmont region lies the city of Raleigh, capital of the state of North Carolina and home of North Carolina State University. Raleigh forms one comer of the renowned Research Triangle Park, a community of three major universities, several small colleges and numerous research laboratories and industries.
North Carolina State University (NCSU), founded in 1887, is a land grant i nsti tu tion and the major agricultural university of North Carolina. NCSU has a long tradition of research in plant biology and excellent facilities for plant experimentation. These include numerous greenhouses; experimental farms throughout the state; and the Southeastern Regional Plan t Research Labora tory, commonly known as the Phytotron, which provides extensive controlled environment space for plant research.
Historical strengths in the area of plant breeding research at NCSU have been augmented in the past decade by the addition of a number of researchers specializing in the field of plant molecular biology. Along with their individual research programs, plant researchers at NCSU have sought to integrate the various areas of plant biology represented on campus through collaborative research projects and through graduate training programs that cross departmental boundaries. An example is the M.S. and Ph.D. degree program in plant physiology, which involves twenty-eight faculty from eight academic departments. Such interdepartmental efforts have been greatly facilitated by two recently awarded research and training grants from the McKnight Foundation and from the United States Department of Agriculture. These grants are designed to enhance interactions among the several programs in plant molecular biology, quantitative genetics and plant breeding at NCSU. These interactions promote interdisciplinary research and provide the fou ndation for broadly based graduate student training. In addition to the academic and research programs on the NCSU campus, students and faculty participate in an area-wide plant molecular biology program administered by the North Carolina Biotechnology Center. These programs are described below. 217 Charles S. Levings, III, William Neal Reynolds Professor of Genetics. Organization, structure, and expression of the mitochondrial genome, chiefly in maize and tobacco. A strong focus is cytoplasmic male sterility, which is determined in part by mitochondrial genes and is unique to plants. In addition, mitochonflrial polypeptides that are encoded on nuclear genes and imported into the mitochondria as well as the regulation of mitochondrial functions and their interactions with nuclear gene products are under study.
Faculty Research Interests
John G. Scandalios, Distinguished University Research Professor of Genetics. Molecular cloning, isolation, and characterization of genes encoding antioxidant enzymes in maize. Emphasis is on the regulation and expression of these genes during development and differentiation, their cell and tissue specificity, and the molecular mechanism s involved in the intracellular tra flicking and processing of their protein products.
Ronald S. Sederoff, Professor of Forestry and Genetics. Molecular genetics of forest trees. Research involves the development of methods for the isolation, analysis and transfer of genes in conifers, particularly pine trees. A new program on the genetic engineering of wood components will focus on the isolation and characterization of genes coding for and regulating lignin biosynthesis.
Paul H. Sisco, USDA-ARS Research Geneticist and Assistant Professor of Crop Science. Identification and isolation of agronomically important genes in corn. Identification is primarily through restriction fragment length polymorphism (RFLP) mapping. Current focus is on genes controlling heterosis, disease resistance, photoperiod response, and restoration of cytoplasmic male sterility. Genes targeted for isolation using transposon-tagging are single, dominant genes controlling disease resistance and fertility restoration.
Steven L. Spiker, Associate Professor of Genetics. Role of chromatin structure in gene regulation in higher plants, primarily wheat and Arabidopsis. One study involves the possible role of histone variants in forming unstable, transcriptionally active nucleosomes and employs physical techniques including circular dichroism and fluorescence polarization. A group of non-histone chromatin proteins, the HMG proteins, have been implicated as structural proteins of transcriptionally active chroma tin. These wheat proteins are being characterized biochemically and the genes encoding them arebeing isolated and characterized.
Charles W. S tuber, Professor of Genetics and Research Leader, USDA. Development and use of molecular m arkers (isozyme loci and restriction fragment length polymorphisms, RFLPs) to study the genetic basis of quantitatively inherited traits in corn, including identifying and locating quantitative trait loci, deducing magnitudesand types ofgene action, and utilizing markers for manipulating the performance of quantitative traits. The research also includes the development, evaluation and utilization of breeding systems and recurrent selection techniques for incorporating exotic sources into U.S. corn germplasm pools and for im proving these pools.
William F. Thompson, University Research Professor of Botany and Genetics. Coordination of plant gene expression during development. Current work emphasizes genes whose activity is influenced by light acting through the phytochrome system, including a single-copy gene encoding ferredoxin I and a family of genes encoding chlorophyll-binding proteins. A related project concerns the modulation of rRNA gene expression during the induction of growth following a dark-to-light transition.
Arthur K. Weissinger, Assistant Professor of Crop Science. Transformation by microprojectile bombardment. Transgenic populations generated in the laboratory are analyzed to determine the fate and effects of introduced genes over time.
.The object is to evolve a rational strategy for the deployment of transgenic plants m crop improvement programs. Transformation will also be employed to produce improved germplasm with traits such as pest resistance and improved agronomic and commercial quality. RFLP analysisis alsoemployed in the analysis of crop performance and as an adjunct to the selection process.
